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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-7 crmocoOHOCTHIO ONpeaesiTh HHGOPMAIIMOHHBIE PECYPCHI, TTOJICIKAITNE 3aITUTE, YTPO3bI
0e30macHOCTH HH(pOPMAIIMK U BO3MOXKHBIE ITYTH MX PeaTu3allii Ha OCHOBE aHAIM3a CTPYKTYPHI U
coJiepkaHus HH(OPMALIMOHHBIX MPOLIECCOB U 0OCOOEHHOCTEN (QYHKIIMOHUPOBAHUS 0ObEKTA
3aIIHUThI

2. I1K-1 ciocoGHOCTHIO BHIIOIHSATH PaOOTHI IO YCTaHOBKE, HACTPOHKE U 0OCTYKHBAHUIO
IPOTrPaMMHBIX, IPOIrPAMMHO-ANIAPATHBIX (B TOM YHCIIE KPUNITOrpapUUECKUX) U TEXHUUECKUX
CPEACTB 3alIUTHI HH(OPMAITHH

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanmzanuu: ITncemenHas pabora
1. KonrponbHas padota Ne 1; Jlaboparopuas padora Ne 1; (KoHTposibHas paboTta)
2. KontponbHas padota Ne 4; Jlabopatopnas pabora Ne 5; (KonrponbHas padoTa)
3. JTaGopatopHas pabota Ne 2; JlabopaTtopHas padora Ne 3. (KonTtponbHas paboTa)
4. JIaboparopnas padota Ne 6; JlabopatopHuas padora Ne 7 (KonTposnbHas pabora)

BPC aucuunjavHbl

8 cemectp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Hanekc KM- | KM- | KM- | KM-

Pa3,[[e)'[ AUCHUITIIMHBI KM: 1 2 3 4

Cpok KM: 4 8 12 15

Mopnenb ceTeBoit 6€301MacHOCTH KOMMYTHPYEMBIX O€CIIPOBOIHBIX
JIOKaJIbHBIX ceTel. ATaku Ha CeTeBYI0 MH(POPMALMOHHYIO
MH(QPaCTPYKTypy OECIIpOBOIHOIN KOMITbIOTEPHOM CETH

ATaku Ha ceTeByI0 HH(DOPMAIIMOHHYIO HHPPACTPYKTYPY
OEeCIIPOBOTHON KOMIIBIOTEPHOM CETH

MexaHu3Mbl U cpeicTBa obecrieueHus: 0e30MacHOCTH CETeBOM
UHPOPMALMOHHON HHPPACTPYKTYPHI O€CIIPOBOTHON
KOMITBIOTEPHOU CETH

MexaHu3MBbI U cpesicTBa obecrieueHus: 0€30MacHOCTH CETEBO
nH(pOpMalMOHHON HHPPACTPYKTYpPHI OECIIPOBOTHOM + +
KOMIIBIOTEPHOH CETH

Bec KM: | 25 25 25 25

$O6m1as yacts//1s1 MPOMEKYTOUHOU aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
OIIK-7 OIIK-7(Komnerenuus) 3HaTh: KonTtponsnast padora Ne 1; Jlaboparopnas padota Ne 1; (KonTponsHast
(u3mvecKre OCHOBBI pabOTHI | paboTa)
TEJIEKOMMYHUKAIIMOHHBIX JlaboparopHas pabota Ne 2; JlaboparopHnas pabota Ne 3. (KontponpsHas
CHUCTEM U BO3MOXKHBIC pabora)
yrpo3sl UHHOPMAITMOHHON
0€30I1aCHOCTH;
YMers:

MPAKTUYECKH TPUMEHSTh
TEOPETUUECKHUE 3HAHUS IIPU
pELIEeHNN 3aa4 3alUThI
nH(popmManuy B
0eCIIpOBOJIHBIX CUCTEMAX;

IK-1 [MK-1(KommneTreHniusi) 3HaTh: JlabopaTtopHas pabota Ne 2; Jlaboparopnas padota Ne 3. (KonrponbHas
CYLIECTBYIOIIKE CTAaHAAPTHl | paboTa)
JokanbHbIX OecipoBoHbIX | KoHTponbHas pabora Ne 4; Jlabopatopnas padota Ne 5; (KontponbHas

KOMIIBIOTEPHBIX CETEN paborta)
TIPUHITUTIBI TTOCTPOCHHUS JlabopaTtopHas padota Ne 6; JJaboparopnas padota Ne 7 (KontponsHas
0ecrpOBOTHBIX pabota)

KOMITBIOTEPHBIX CETEN C
pa3IMYHOM peanu3anuen
(u3nyeckoro KaHania, a
TaK)K€ METOBI U CPEICTBA
obecnieueHus
MH(POPMAIIMOHHOM
0e30ITacHOCTH;




YMers:

HaBbIKAMU HaCTPOMKHU
CeTeBbIX MHTEP(]ENcoB
OeCTIPOBOIHBIX
KOMIIBIOTEPHBIX CETEH,
METOAAMU TOBBILICHUS
3alUIIEHHOCTH
nepeaaBaeMoi yepe3 HUX
nH(pOpMAIHH;




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. Kontpoabnas padora Ne 1; JlaGoparopnas padora Ne 1;

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 MEPONPUATHSA: PAKTUUECKOE 3aHATHE

Kparkoe conepxanue 3a1aHus:
[Tpu pacuere pa3aMUHBIX MAPAMETPOB OECIIPOBOIHBIX CETEH, YACTO MIPUXOAUTCS BBITOTHATD
npeoOpa3oBaHUE OJHUX €AMHUL U3MepeHus B Apyrue. [Ipobiema cocTout B TOM, YTO B
TEXHUUYECKUX ONMCAHUAX U 3aKOHO/ATEIbHBIX AKTaX, PErYIUPYIOIINX UCIOIb30BaHUE
paxmoyacTOTHOTO criekTpa B Poccuu, mpucyTCTBYIOT Kak JuHelHble (Bartel, BT), Tak u
norapudmugeckue (IennoeInbl) equHUIB u3MepeHusl. Jlenroens! SBIsSoTCs
JOrapu(pMHUUECKUMH €JMHULAMH U3MEPEHUS YPOBHEH MOIIHOCTH, 3aTyXaHUs U YCUJICHUS
curHaiuos. B nenubenax npuHATO U3MEPATH 3aTyXaHUE BOJIHBI IPU PACIIPOCTPAHEHUU B
noromaronien cpeae, kKo3gpuuueHT ycuineHns aHTeHHbl, OTHOLIEHHEe curHaj/mym. Pycckoe
0003HaueHHE eANHUIIBI «Ienndem» — «aby, mexayHapoaHoe — «dBy. Jleunben sBisercs
6e3pa3MepHOil OTHOCUTEIbHOM BETMUMHOMN, MPEAHA3HAYEHHON AJI U3MEPEHHsI OTHOIIECHUS
JIBYX OJTHOMMEHHBIX BEJIMYUH C IPUMEHEHUEM K IIOJyYEHHOMY OTHOLLIEHUIO
Jorapugmuueckoro macmrada. /{1 oleHKH OTHOLIEHHS MOILITHOCTEH CUTHaJIa, BeJIMYnHa,
BbIpakeHHas B 1b, Berancisiercs o ¢opmysne: 1b = 100001 [J1 [J0, (1) roe P1 — u3mepennas
MOLIHOCTb, PO — MOIIHOCTB, IpUHATasA 32 OCHOBY. B oTnmuune ot 6e3pazmepHoro nenubderna,
JUTSL BRIpKEHUST a0COFOTHBIX 3HAYEHUH MOITHOCTH Ucob3ytoTess dBm (n1bm) u dBW (abBr).
Jl1s1 3TOT0 10OCTAaTOYHO YCIOBUTHCS, KaKO ypOBEHb H3MepsieMoi (pr3nueckoi BeINYMHBI
Oynet mpuHsT 32 ocHOBY (ycyoBHbIN () 1b). B dBm (1bm) 06p14HO BRIpaXkaeTcst MOIIHOCTD
nepeJaTyrKa. 3a HyJIeBol ypoBeHb 1bM npunsaTa moniHocTs B 1MBT. [l nepeBoia MoLHOCTH
u3 MBT B 1bM HE0OX0TMMO BBITIOJHUTH Ciieaytomiee Beraucienue: [0 = 10000
00000100, (2) voe DO OO L D— MomHOCT NepenaTinka, BeipaskeHHast B abm, [0
— MOIIIHOCTh Nepe/laTurKa, BbipakeHHas B MBT. OOpaTtHoe npeobpa3zoBanue u3 1bm B MBT
BhINoJIHsAeTCs 1o popmyne: (10110 =10 OO0 10, (3) rae [ T— MOIHOCTh
nepeaardrka, BelpaxkenHas B 1bm, [ [1[1[][] — MOIIHOCTb NTEpEAATUNKa, BEIpAXKEHHas B MBT.
B dBW (a1bBT) 3a HyneBoii ypoBeHb IpUHATa MOIHOCTE B 1 BT. @opMmysl 11 iepeBoa
AQHAJIOTMYHBI BHIICTIPUBEACHHBIM C TOM pa3HUIIEH, UTO B KAUECTBE HYJIEBOTO YPOBHsI BbIOpaHa
BenuunHa 1 BT, a n3aMepeHHas MOIIHOCTb TaKke JO0JKHA BhIpaxkaThes B BarTax. dBi (abu) —
M30TPONHBIN AennOen (gennden OTHOCUTENBHO H30TPOITHOIO U3TyyaTess). XapakTepu3yeT
KO3(PUIMEHT yCUIIeHUs aHTEHHBI OTHOCUTEIBHO KO3 (UIIMEHTa HAITPABIECHHOT'O IeHCTBHS
M30TponHOro nu3nyyatens. Kak npaBuso, eciii He OrOBOPEHO CHEMAIIBHO, XapaKTePUCTHKU
YCUJIEHUS peaIbHBIX aHTEHH JAI0TCSl HIMEHHO OTHOCUTEIBHO YCUJIEHUS! H30TPOITHOTO
u3nydarens. Jlenuoensl ABIAI0TCS HEMMHEHHBIMU eIMHUIIaMU u3Mepenus. [loatomy, korna
TOBOPST, HalIpUMep, 00 yaABoeHUH MOIIHOCTH, paBHOU 100 MBT (20 1bm), 3TO HE 03HauaeT,
410 MOoIHOCTh yBennumiack 10 40 1bm. 40 nbm cootsercTByet 10 000 MBT. YBenuuenue
MOIIIHOCTH B MBT B 2 pa3a SKBUBaJICHTHO MPUOABICHUIO K MOIITHOCTH B 1bM 3 nbwm.
YMeHblIeHHEe MOIIHOCTH B MBT B 2 pa3a SKBUB&JIEHTHO BBIYMTAHUIO U3 MOIIHOCTH B 1bMm 3
nbm. CnenoBarensHo, mpu yBenudeHnr MoHocTH 100 MBT B 2 pasza, HE0OX0AUMO CIIOKHUTH
20 nbm u 3 1bM u osy4rM MOIHOCTE 23 nbM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

\ 3HaTh: ¢u3nuecKkue  OCHOBBI \ 1.Yto Takoe OecipoBOHA JIOKAIbHAS CETh




paboOTHl  TENIEKOMMYHHUKAIIMOHHBIX (WLAN)?

CHCTEM W BO3MOXHBIC YTPO3BI 2.ITonoca mpomycKkaHusi — 3TO .

MH(OPMAIMOHHOI 0€30MaCHOCTH; 3.YkaKuTe METOABI KOHTPOJISI A0CTYNA, BHIXOsILIE
3a pamku ctanaapra IEEE 802.11.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapakmepucmuxu 6blnoineHus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS €CIIN 3a/I1aHUE
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouIo" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIETBOPUTEIHLHO" BHICTABIISCTCS
€CITM 3aJIaHUE NMPEUMYIIECTBEHHO BBITIOJHEHO

KM-2. JlabopaTopHnasi padora Ne 2; JlaboparopHasi padora Ne 3.

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpOIBLHOr0 MeponpusaTus: KonrponsHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 MeponpusaTus: [IpakTudyeckoe 3auaTue

Kpartkoe cogep:xxanue 3aganus:

st TOoro 4TOOBI OMPEIETUTh COCTOSIHUE OECITPOBOIHOM CPEIbl IIEpelauu, CTAHIIUS UCTIOJIb3YET
(YHKLIHIO KOHTPOJIISI HECYLIEH B TEUCHHE YKA3aHHOTO Medickaoposozo unmepsana (Inter Frame
Space, IFS). MexkaapoBblif FHTEpBaJ ONMPEEIsIET BPEMEHHON HHTEPBAII MKy Iepeaaveit
kagpos. B crannapte IEEE 802.11-2016 onpeneneno 10 mexxkaapoBbIX HHTEPBAJIOB, KOTOPbIE
CITyaT JJIs 00ecTieYeHHs] MPUOPUTETHOTO A0CTyNa K cpeje nepenaun. IFS HezaBucumsl ot
CKOPOCTH TIepeayu 1 OMPEEISIFOTCS OTACNBHO IS Kaxk10i cienudukaniu Guanaeckoro
YPOBHsI. DTH UHTEPBAIBI Clieayromre (yKa3aHbl B MOPSAKE YBEIMUCHUS ITTUTEITHHOCTH):

® yMeHbLUEHHbIV MeXxKKaaposblit MHTepBan (Reduced IFS, RIFS);

®  KOPOTKUI MeXKaaposblt MHTepBan (Short IFS, SIFS);

*  MEXKaapoBbI MHTepBan ¢dyHKumm PCF (PCF IFS, PIFS);

®  MeXKaapoBbiii MHTepBan ¢yHKumm DCF ( DCF IFS, DIFS);

e apbuTpaxkHbIN MexKKagposbll nHTepBan (Arbitration IFS, AIFS);

®  paclUMpeHHbIt MeXKaapoBsbiii MHTepsan (Extended IFS, EIFS);

®  KOPOTKUI MeXKaapoBbiii MHTepBan dopmupoBaHua nyda (Short Beamforming IFS, SBIFS);

*  MeXKaapoBblii MHTEPBaa NPOTOKONA yToYHeHUn nyda (Beam Refinement Protocol IFS, BRPIFS);

® CpeaHUI MeXKaapoBbiii MHTepBan dopmupoBaHua nyda (Medium Beamforming IFS, MBIFS);

*  [O/IVMHHbIN MeXKagpoBblii MHTepBan dopmupoBaHua ayya (Long Beamforming IFS, LBIFS).

Mexxkanposslil nHTepBas SIFS camblii KOPOTKHI U3 BCEX MEKKAIPOBBIX MHTEpBaIOB. OH
UCTIONb3YyeTCsl, Korja OecpoBOAHAs CTAHLUS 3aXBaTHIIa Cpely U el TpeOyeTcsl COXpaHUTh
JIOCTYTI K Cpejie Ha BpeMsi, He0OX0AUMOe ISl TIepeiadr MOCIe10BaTeIbHOCTH KapOB.
Hcnonp3oBanue HEOOIBIIOTO BPEMEHHOIO HHTEPBAJIa MEXKAY Iepeadell KapoB 03BOJISET
IIPEAOTBPATUTD MTOIBITKU 3aXBaTa CPEAbl APYTUMHU CTAHIUSMH.




B HekoTOpBIX citydasx, A1 yMEHbIIEHUS HaKJIaJHbIX pacxooB, BMecTo SIFS moxer
HCIIOJIb30BaThCsl MexXKaapoBblid nHTEpBai RIFS.

Wutepsain PIFS ucnonssyercst Toueunsim koopauaaropoM (Point Coordinator) ¢pynkuuu PCF
u TuopuHEIM KoopauHaTopoM (Hybrid Coordinator) ¢pynknuu HCF mist monyuenus

IPUOPUTETHOIO JOCTYIA K CpeJie.

Mexxkanpossiii uHTepBail DIFS ncnons3yercs 6ecripoBOIHBIMEU CTAHITUSAMHU, PAOOTAIOIIIMMHI
nox ynpasienuem DCF, nns nepenaun kaipoB JaHHBIX U YIPABISIOMIUX KaJIPOB.

NutepBan AIFS ucnonb3yeTcs 6eCIpOBOAHBIME CTAHITUSAMU, TTOAIEPKUBAtOIIUMUA QOS, 1Tst
MOJIy4eHUs 0CTyna K cpezie ¢ nomoibio Mmeroga EDCA.

Nurepsan EIFS ucnonb3yercsa ¢pynknuerr DCF Bmecto DIFS B TOM ciiydae, koraa cTaHIus
ompeenuiIa, YTO MOCTISTHUNA MOTyYEeHHBIA KaJIp COACp Al OMUOKY WU €r0 KOHTPOJIbHAs
cymma Obi1a HekoppekTHa. [locne yenenrHoro nonydenus kaapa, Gynkuus DCF caoBa Oyzaer

ucnoiap3oBath uHTEpBan DIFS.

Wurepsan SBIFS nomkeH ncnosnb30BaTbes Ui OTAEICHUS HECKOJIBKUX Iepeaay OT OJHOTO
nepegaTyrKa B TEUCHHE Pa3BEPTKU CEKTOpa MpUEMHHUKa (receive sector sweep) Wil Koraa
KaXK/1as Tiepejiaya MporuCcXoIuT ¢ APYroi KOH(UTrypanuei nepenaroneld aHTeHHBI U He
OKHJAeTCsl, YTO OTBETHAs Nepenava OyeT BeinonHeHa yepe3 nurepsai SIFS.

NurepBan BRPIFS nomkeH ncronb30BaThCs CTAHIMSMU MEXKIY TIepeadaMu KaJapoB
nporokoja Beam Refinement Protocol (BRP).

Wutepat MBIFS nomxken ucnonb3oBathest Mexy BTI (Beacon Transmission Interval) u A-
BFT (Association Beamforming Training) u mexumy ISS (Initiator Sector Sweep), RSS
(Responder Sector Sweep), kaapamu SSW-Feedback (Sector Sweep Feedback) u SSW-Ack

(Sector Sweep Ack).

Nurtepran LBIFS noimkeH UConb30BaThCs MEXKTY MepeadaMu, UCIOJIb3YIOIIMMU Pa3HbIe
anteHHsl DMG (Directional Multi-Gigabit), 1 korja oxuaaercs, 4To noxy4areib

MepeKTounTCes Ha anTeHHsl DMG.

3uauenus IFS 3aBucsT ot cpensl nepenayn u puxcuponansl (3a uckiarodennem AIFS) nns
KaXJI0TO (PU3UYECKOTO YPOBHS, HE3aBUCUMO OT OMTOBOI CKOPOCTH OECIIPOBOIHOM CTAHITHH.
Bce BpeMeHHbIE HHTEPBAJIbl HAUMHAIOT OTCYUTHIBATHCS OT MOMEHTA OKOHYAHUS Nlepeaadn
o4YepeHOro Kaapa. DTo He TpeOyeT nepenadn Kakux-JIn00 CeUaTbHbIX CHHXPOHUZHPYIOITUX
CUTHAJIOB U HE OTPAHUYMBAET pa3Mep KajJpa pa3sMepOM BPEMEHHOIO CII0Ta, TaK KaK CJIOTHI
MPUHUMAIOTCSI BO BHUMAHHWE TOJIBKO MPY MPUHATUHN PEIICHUS O Havasle mepeadu Kaapa.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: NOPUHLUIBI  TOCTPOEHUS
OeCTpOBOJIHBIX  KOMITBIOTEPHBIX
CeTel C pa3IMYHOM pealn3anuen
dbusznyeckoro KaHama, a TaKkKe
METO/Bl U CPENICTBA OOECIICUCHUS
nH(}OPMaIMOHHON 6€30MaCHOCTH;

1.1l 4ero Ha10 PacCYUTHIBATH IHEPreTHYECKUIt
NOTEHIUAJ JINHUH CBA3U?

2.Yto takoe Ynpasnenue kaapom (Frame Control):
3.Urto Takoe YmpaBieHue odepeHoCcThIo (Sequence
Control)

YMeTh: MPaKkTUYECKH TPUMEHSTH
TEOPETUIECKHE 3HAHUSA npu
peleHnH 3aaq 3aIIUTHI
uHpopMaluu B OECIPOBOTHBIX
CUCTEMaX;

1.Yto Takoe Ymupasnerue QoS (QoS Control)
2.Uro Takoe Teno kaapa (Frame Body):
3.Uto takoe KontponpHas cymma kaapa (FCS)

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aaHKe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHuE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-3. KourpoJsbHas padora Ne 4; JlaboparopHasi padora Ne 5;

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrposbsHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIO MeponpuaTHA: [IpakTnueckoe 3ansTue

Kpatkoe cogepxxanue 3agaHus:
Cranpgapt IEEE 802.11 noanep:xuBaet Tpu pa3HbIX TUIA KaAPOB: * KAJPhl TAHHBIX WIIH
uH(popMannoHHbIe Kaapkl (data frames) - HCIIONB3YFOTCS TSI IEPETadu TAHHBIX *
KOHTpOJIbHBIE Kaphl (control frames) - cimyskaT A KOHTPOJISI TOCTYTA K Cpefie; * KaJphbl
yrpaieHus (management frames) - HCIIONB3YIOTCS U1 OOMEHa yIpaBJsiionie naopmanmei
P BBINOJHEHUHU TakuX onepauuii nogypoBHa MAC, kak accouuanys U pa3pbiB acCOLUaUU
CTaHILIMU C TOYKOM JIOCTYTIA, ayTEHTH(PHUKAIMI U OTMEHA ayTeHTH(DUKALINN, CHHXPOHU3AIHS U
1p. Kaxnplii kanp MAC cocTOUT U3 ClIeyOIUX OCHOBHBIX KOMIIOHEHTOB: 3arojioBKa Kajpa,
TeJa Kaapa epeMEHHON JUIMHBI U KOHTPOJIBHOM CyMMBI Kazpa. IlepBeie Tpu nosis
(«YnpaBnenue kaapomy», «/lnureapsHocTh/UaeHTUPUKATOPY, «Anpec 1») U mocneaHee mnoie
(«KoHTposbHas cymMa Kajipa») IpUCyTCTBYIOT BO Beex kKajpax MAC. OcTanbpHble 1osis
(«Anpec 2», «Anpec 3», «YTIpaBieHUE 04E€pPETHOCTBION, «Anpec 4», «YnpasineHue QoSy,
«Teno kagpa») NpUCYTCTBYIOT TOJBKO B onpeneneHHbIX kaapax MAC. Puc. 4.1 ®opmar kagpa
MAC IEEE 802.11-2012 Kaxplii U3 TUTIOB KaJpOB pa30MBaeTCsi Ha HECKOJIBKO MOTHUIIOB B
3aBUCHUMOCTH OT BBINIOJHSAEMOMN Onepauu

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: CYIIECTBYIOLIUE CTaHAAPTHI 1.Yto Takoe Bepcus npotokona (Protocol Version)
JIOKaJIbHBIX OecIIpOBOIHBIX 2.Uro Takoe Tumn u moatum (Type, Subtype)
KOMITBIOTEPHBIX CeTel 3.

Ymo makoe K DS (To DS)

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OIEeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JJIsl pEIICHUS 3a/1a4




Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

KM-4. JlabopaTopHasi padora Ne 6; JlaboparopHasi padora Ne 7

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpOBbHOrO0 MeponpusTusi B BPC: 25

IIpouenypa npoBeaeHnst KOHTPOJBLHOI0 MeponpuaTHA: [IpakTnyeckoe 3aHsTHe

Kpartkoe cogep:kanue 3aiaHus:
POEKTUpPOBaHHE OECITPOBOIHBIX CETEH MPaKTUUECKU HEBO3MOKHO 0€3 OLIEHKH IPUTOJHOCTH
JIMHUY CBSI3H, T.K. 3T OL[EHKA UMEET OOJIbIIIOE 3HAYECHHUE [Tl BHISIBICHUS! BO3MOXKHBIX Ipo0IeM
B X0/I¢ yCTaHOBKU. Hanmuuue Xopoiero sHepreTHYeckoro noTeHuuana spisiercs: 0a30BbIM
YCIIOBHEM JIJISl HOPMAJIBHOTO (DYHKIIMOHUPOBAHUSI JIMHUN CBSI3U. DHEPTEeTHUECKUI MOTSHIIAI
(Link budget) 6ecripoBo1HOI TMHUH CBSI3U YUUTHIBAET BCE YCUJICHUS U TOTEPH YPOBHSA
CHUTHAJIa TIPY €T0 PAcIpOCTPAHEHUH OT NepeIaTunKa K IPHEMHUKY depe3 OeCIIpOBOTHYIO CPEy
nepeaayn, kabenu, pa3beMbl U Pa3JIMUHbIE IPENATCTBUS (CTEHBI, IOTOJKHU, 1€PEBbs U T.1.).
[TostHOE ypaBHEHHE SHEPreTUUECKOT0 OTEHIIMANIA TMHUM CBSI3U MOYHO 3aIUCaTh CIETYIOIUM
obpazom: LI - 000+ 000 -000+ 00000 -00000 =000+ 0000, (1) roe:
(] J— momHoCTh nepeaarunka, 1bm (dBm); [1[][— moTepu curHana B aHTEHHOM KaOene u
pazbpemax nepenaromiero tpakra, ab (dB); [11][1— koaddunnenT ycunenus nepenaromiei
antennsl, 1b (dBi); [J[1 [J— notepu nepenauyn B cBOOOIHOM nipocTpanctse, nb (dB); D0 H—
K03 UIIMEHT yCuIeHus npueMHon antennsl, 1b (dBi); [11][J[1[]— moTepu curHaia B
AHTEHHOM Kalbelle ¥ pa3beMax mpueMHoro Tpakra, b (dB); [1[1[]— 3amac Ha 3amMupanue
curnana (SOM, System Operating Margin), n1b (dB); [1[][][][]— 9yBCTBUTENHbHOCTb
IpUEMHHUKA NP JaHHOM ckopocTu nepenauu, Abm (dBm). [Totepu B cB0OOAHOM IpOCTpaHCTBE
JUISL IMHUY CBSI3U C U30TPOITHBIMU aHTEHHAMH MOYKHO PAacCUUTATh C IIOMOIIBIO CIEAYIOIIEH
dopmymer: (1001 = 20000000 + 20000000 + [(ab), (2) roe: [17]1— ocCHOBHBIE TIOTEPH TIEpEeIavn B
CBOOOJTHOM IPOCTPAHCTBE; [ |— IEHTpabHas 4YacTOTa KaHalla, Ha KOTOPOM paboTaeT cucTeMa
CBSI3M; [ |— pacCTOSIHUE MEXy IByMsl aHTEHHAMHU; | |— KOHCTAaHTa, KOTOpast 3aBUCUT OT €IUHUI]
U3MEpPEHUs YacTOThl U paccTosiHUA. KoHCTaHTa B BBIpa)KEHUH MOKET MEHSATHCS B 3aBUCUMOCTH
OT TOTO, B KAKUX €IMHUIIAX BBIPAYKEHBI YaCTOTA U PACCTOSHUE: * JJISl YaCTOTHI, BRIPAKEHHOH B
I'Tu, u paccTostHUSL, U3MEPSAEMOT0 B KWIOMETpax, KOHCTaHTa paBHa 92,45; ¢ 17151 4acTOTHI,
BbIpaxkeHHON B MI'11, M pacCTOsIHUSA, U3MEPSEMOTO B KHJIOMETpaX, KOHCTaHTa paBHa 32,4; * 11
4acTOTHI, BeIpaskeHHON B MI'11, U paccTOosiHUS, U3MEPSIEMOro B MeTpax, KOHCTaHTa paBHA -
27,55. JIns ipyrux TUIOB aHTEHH CJIEyeT yYUThIBaTh Koa(dduuneHT ycunenus. B pesynprate
BbIpaXXEHHE ISl TIOTEPb B CBOOOJHOM IIPOCTPAHCTBE MPUMET Cleyromuid Bua: 11111 =
20000+ 20000 — 000 = 00000 + H(ab), (3) rae: [ [J— ocHOBHBIE MOTEpHU TIEpeIadH
B CBOOOJHOM IIPOCTPAHCTBE; [ |— [IeHTpajbHas YacToTa KaHaja, Ha KOTOpOM paboTaer cucrtema
CBsi3U; []— paccTosiHMe MEXTy ABYMs aHTeHHamu; [ ][] [J— koappUIMeHT ycuaeHus
nepearouieit anteHHsl; - 54 - [1 1] [J— koapduueHT ycuieHuss IpueMHON aHTeHHBI; [ |—
KOHCTaHTa, KOTOPasi 3aBUCHUT OT €AMHUI] U3MEPEHHS YacTOThI U paccTossHUA. HanexHOCTh
paboThl 6GECTIPOBOIHOM JTMHUH CBSI3U B IIEPBYIO OUEPE/b ONMPEAEIAETCS SJHEPreTUUECKUM
3aracoM Ha OBICTpbIE U MeJUIeHHbIe 3aMupanus. [loaTromy npu ee pacuere 00s13aTeNTBLHO
JIOJKEH OBITh IPEyCMOTPEH Pe3epB Ha KOMIIEHCAIUIO 3TUX 3aMUpaHuil [] 3anac Ha
3amupanue curtana (SOM). SOM omnpenensiercst Kak pa3HULA MEXKAY YPOBHEM (pakTHUECKH
MPUHUMAEMOT0 CUTHAJIA U YyBCTBUTEIBHOCTBIO TPUEMHHKA, KOTOPasi 3aBUCUT OT BHIOPAHHOTO
Tuna Monyistuu. [0 = D00 — DO+ DT — D00+ D OO = e =
LTI, (4) tae: [ - 3anac Ha 3amupanue curHana (SOM, System Operating Margin), 1b
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(dB); [1[J[]— momHocTh nepeaaTunka, 1bm (dBm); [1[][]— noTepu curHaia B aHTEHHOM
kabene u pazpemax nepenaromero tTpakra, 1b (dB); [111[1— koaddurmeHT ycunenus
nepenaromieit anrenusl, 1b (dBi); (1] [— moTepu nepenadyu B CBOOOTHOM MIPOCTPAHCTBE, 1b
(dB); L ko3 duuueHT ycuaeHus npueMHoi anteHnsl, 1b (dBi); (11111 ]— motepu
CUTHAJIa B aHTEHHOM Kabelie v pa3bemMax npuemMHoro tpakta, a1b (dB); [ 00—
YyBCTBUTEILHOCTh IPHEMHHUKA HA JAHHOUM CKOpocTH niepenayu, 1bMm (dBm). Uem Beime SOM,
TEM HaJie)kHee OecrpoBOAHAs IMHUS CBsi3U. CUnTaeTCsi, MUHIMAalIbHAast BEJIMYMHA 3araca Ha
3aMUpaHue 0JKHA ObITh He MeHblIe 10 1b 1 3Toro 1ocTaTOYHO 7151 UHKEHEPHOT'O pacueTa,
HO Ha MpaKTHKe yacTo ucnoib3ytoT 3Hauenue 20 [1 30 nb. Jlns o dexTuBHOI cBSI3U ©
MIOMOILBIO CAHTUMETPOBBIX BOJIH HaJJ0 00€CIIeUUTh OECIIPENITCTBEHHYIO JIMHUIO NPSAMON
BUJUMOCTHU MEXy NIEPEAATYMKOM U IPUEMHUKOM. OJHAKO 3TO HE BCErla BO3MOXKHO,
0COOEHHO IIPU OCTPOEHNUU OECIIPOBOIHBIX CeTel BHE nmomeleHui. s onpeaenenus Toro,
CKOJIBKO IMPOCTPAHCTBA JOIHKHO OBITH CBOOOHO OT MpErpajl Ha JMHUU CBSI3U MEKIY
nepeAaTyYMKoM U IPUEMHUKOM HUCIOJIb3YETCs TaKoe MOoHATHE, Kak 30Ha Openens (Fresnel
zone). bimxaiiias K TMHUM, COEIUHAIOIIEH NIEpeJaTUuK ¢ IPUEMHHUKOM, 30Ha Ha3bIBAETCS
nepBoii 30Ho0i @penens. Bee ecrecTBEHHbIE (3eMIIsl, XOJIMBI, J€PEBbs) U UICKYCCTBEHHBIE
(3maHusi, CTOJIOBI) MIPENSATCTBUS, MOMAJAIONIME B HEE, OKA3bIBAIOT HAMOOJIEe HETaTUBHOE
BJIMSIHME HAa YPOBEHb CUTHAJIA B Pe3yJIbTaTe OTPa)KEHUS, IPEJIOMIICHUS], PACCEUBAaHUS WU
mudpakuuu. [Ipu 5TOM, YeM JUIMHHEe JTUHUS CBSI3U, TEM BaKHEE CTAHOBUTCS BBIYHCIICHUE
panuyca nepBoii 3006l @penens. s 1r000H TOUKU paJHOIMHUM PalnyC IEPBOM 30HbI
dpenens MOXHO HaiiTi 110 popmyrte: [ = 17,32V (11 x 112 [1 x (U1 + [12) (5) rae: [1— paguyc
nepBoii 30Hbl @penens, M; 11— paccTosHUE OT aHTEHHBI IepelaTunuKa 10 CaMOM BbICIIEH
TOYKHU TPEATOJIaraeMOro MPETATCTBH, KM; [ |2— pacCTOSHUE OT CaMOM BBICIIICH TOYKU
HPEIoIaraeMoro MpensaTCTBUS 10 aHTEeHHbI IPUEMHUKA, KM; [ |—4acroTa, ['T1. YuursiBas ToT
(akT, 4TO MaKCUMaJIbHBII paauyc neppas 30Ha OpeHenst UMeeT B TOUKE, paBHOYIaJI€HHON OT
00erX aHTeHH, TIOJTY4HM YIIPOLIEHHYIO hOpMyITy [Is ero Beraucienns: [| = 17,32V [1 4F (m),
(6) - 55 - re: [1— paaunyc nepBoi 30HbI PpeHens, M; [1— pacCTOSHUE MEXTy aHTCHHAMH, KM;
[J—uacrota, ['Tu. Ecnu B o6nactu, paanyc kotopoit coctasisier 60% nepBoit 30ub1 Openens,
HET Mperpaj, TO MpHU pacdyeTe paJuoIMHUN MOKHO OTPAaHUYUTHCS YUYE€TOM MOTEPh CUTHAJIA B
cBOOOTHOM IpocTpaHcTBe. UTOOBI JOCTHYB 3TOT0, BHICOTA 10/IBECA AHTEHH MTPUEMHUKA U
nepegaTyrKa JI0JKHa ObITh TaKOW, 4YTOOBI BAOJIb PaJAUOIMHUN HE ObUIO HU OHON TOYKH,
paccTosiHUE OT KOTOPOM 710 mpensaTcTBUsA ObU10 Obl MeHbIE, yeM 0,6 paanyca nepBoil 30HbI
®penens. Cienyer OTMETUTD, UTO 3€MJIS TaKXKe SIBJISIETCS. OAHUM U3 MpensaTcTBUi. s
YIIPOLIEHHOTO BBIYMCIIEHUS paguyca o0aacTu, coctapistomiero 60% paanyca nepBoii 30Hbl
DpeHens, yMHOKHM BRIPAKEHHE MPEBIAYIIeH (opMyisl Ha Koddduument 0,6: [1(60) = 10,4V
{1 4F (m), (7) dpyrue MCTOUHUKHU YCTaHABIMBAIOT OoJjiee )KeCTKUEe TpeOOBaHMsL: IPErpabl
JOJKHBI 0TCYTCTBOBaTh B 80% mnepBoii 30HbI ®penens. [ ynpoeHHOro BEIYUCICHUS
panuyca obnactu, coctapistonero 80% paauyca nepBoit 30Hb61 OpeHest, Hy*KHO YMHOXKHUTb
BBIpaXXEHHE JUIsl YIPOIIEHHOTIO BBIUMCIICHHUSI MAKCUMAJILHOTO pajinyca 1nepBoil 30HbI OpeHens
Ha ko durment 0,8: [1(80) = 13,86V (1 4F (m), (8) CieyeT MOHMMATh, YTO Paguyc HepBO
30HBI DpeHens He SBIIIETCS BBICOTOM YCTAaHOBKH aHTEHH, HO HCIIOIb3YeTCs IS ee
BbIuUcIeHHs. Onpeaensis BBICOTY YCTAaHOBKH aHTEHH, CIIEAYET YUUTHIBATh TAK)KE KPUBU3HY
3eMHOI noBepxHOCTH. Ee MoxHO paccunTaTh, ucnonb3ysa Gopmymny: [ HA =[] 2 68 (M),
(9) rae: [ AL xpuBU3HA 3eMHOM MMOBEPXHOCTH, M; [ [} paccTosTHUE MEXKy aHTEHHAMH,
kM. Torna MUHUMaITbHAs BRICOTA YCTAHOBKH aHTEHH HAJ MPETISTCTBUSIMH, C YIETOM TOTO, YTO
60% nepBoii 30Hb1 Dpenens cBOOOIHO OT Mperpai, OyAeT BRIYUCIATHCS 1o hopmyne: [111][]
=10,4V 0 4F + 112 68 (m), (10) rme: (11101 BeICOTA YCTAaHOBKH @HTEHHBI, M; [ ][]
paccTosiHuEe MEXAy aHTeHHaMH, KM; [|[] yactoTa, I'Ti. Ecii HeoOXoauMo paccuuTarh BBICOTY
YCTaHOBKH aHTEHHBI IIPH OTCYTCTBUU IpenaTtcTBuil B 80% nepBoii 30HbI OpeHerns, To
koapduuuent 10,4 B popmysne (10) Hano 3amenuts Ha 13,86

KoHTpoJibHbIe BONIpochl/3ajaHuA:
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YMeTh:  HaBbIKAMM  HACTPOUKH 1.0Omnpenenure notepu B CBOOOTHOM MPOCTPAHCTBE HA

CETEBbIX uHTepdelicoB JIMHUU CBSI3U MEXIY TOUKOM JIOCTYIA U KIIMEHTCKUM
OeCIpPOBOTHBIX KOMIIBIOTEPHBIX ycTporictBoM cranaapta 802.11n, paboTtaromumu Ha 7
ceTei, METOJaMH  IIOBBILICHUS kaHasie (ueHTpaibHas yactota 2442 MI'n). Paccrosnue
3alIUIIEHHOCTH nepeaBaeMoit Mexay ycrpoiictBamu — 100 m

4yepe3 HUX uHpopmanmm; 2.0mpenenute MOTepH B CBOOOIHOM MPOCTPAHCTBE Ha

JIMHUM CBSI3U MEXY TOUKOM JocTyna ctangaprta 802.11n
¥ TOuKO# noctyna crangapra 802.11ac, paboraromumu
Ha 64 kaHane (eHTpaibHas yactota 5320 MI ).
Paccrosinue mexny ycrpoiictBamu — 200 m.
3.Beruncnute paguyc nepBoit 30H61 OpeHens.
Paccrosinne mexny antrennamu 15 km. Pacctosiaue ot
AQHTEHHBI NepelaTYMKa O CaMOM BBICIIEH TOYKH
npeanoaraemMoro npensarcreus — 7 km. [lepenaga
Benercs B nuarnaszone 2,4 I'T' Ha 6 kaHasne (1ieHTpajibHas
gacroTa 2437 MI't

Onucanue MKAJbI OLlCHUBAaHUA:

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OueHKa "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

8 cemecTp

®dopma NPOMeKYTOUYHOM aTTecTalMu: 3a4eT C OLICHKOU

IIpumep Onsiera

Hny
M2U

3AUETHBIN BUJIET Nel

Kadenpa Bezonacnocmu u ungopmayuonHuix

MexHoI02Ul

Jucrmmimaa  «be3onmacHOCTh OECITPOBOIHBIX CETEH IMepenadn
UHPOPMALIUH »

NH:KeHEePHO-IKOHOMHUYECKUIl HHCTHTYT

Ymeeporcoaro:
3as. kagp. BUT
A.FO.Hesckuti
IIpomorxon HMK
HUDB Ne

3. 3amaya

1. Cetn WiFi 802.11a, b, g. OcoGeHHOCTH, CTAaHAAPTHI, XapaKTEPUCTUKH.
2. Apxurektypa cetu 3G (UMTYS).

IIpoueaypa nposenenust

[TucemenHas ¢popma 1o OwmeTy

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuust/Uuaukarop: OIIK-7(Komnerenius)

Bonpocsl, 3aganus
1.JIokanbHbIe GecripoBoiHbIE KoMIIbIOTEpHBIE ceTu cTanaapToB IEEE 802.11, 802.15.
®u3nyecKuil, KaHaJIbHbIM U CETEBON YPOBHHU
2.Kondurypanus 6ecripoBOHBIX JIOKAIBHBIX KOMIIBIOTEPHBIX CETEH.
3.. Kommnbrotepusie cetu ctangapta IEEE 802.11: Texauueckas peanuzamus 1
KOH(pHUTypHpOBaHHE
4.0000111eHHBIN ClIeHapUii aTaK Ha CETEBYI0 MH(POPMALIMOHHYIO HH(PACTPYKTYPy
0ecrpoBOIHON KOMIIbIOTEPHOH ceTH

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.0neHuTe BO3MOXKHOCTD PabOThI KaHaa CBSA3U AJTMHON 2 KM MeXIy Toukoi goctyna DAP-
3310 u GecipoBOAHBIM KIHEHTOM ¢ agantepoM DWA-182 Ha MakcuManbHON CKOPOCTH,
nojaepKuBaeMoii 6ecripoBoiHO# ceThio (300 M6uT/c). YcTpoiicTBa paboTaroT Ha 6 KaHaie
(ueHTpanpHas yactora 2437 MI'm).

BepHnbplii otBeT: 3anuiieM TexHuueckue xapakrepucTuku DAP-3310 u DWA-182: »
MomHocTh epenaTurka Ha Bcex ckopocTsax DAP-3310: 20 dBm; « MomHocTh
nepenatunka DWA-182 nHa ckopoctu 300 Mout/c: 15 dBm; « MomHoCTh nepeaTanka
DWA-182 na ckopoctu 1 Mout/c: 19 dBm; « UyBctButensnoctb DAP-3310 Ha ckopoct
300 Mowut/c: -69 dBm; * UysctBurenbrocth DAP-3310 Ha ckopoctu 1 M6wut/c: -96 dBm;
* UysctBuTenbHOCT DWA-182 Ha ckopoctu 300 Mout/c: -61 dBm; * UyBCcTBUTENBHOCTH
DWA-182 na ckopoctu 1 M6ut/c: -87 dBm; ¢ Koaduument ycunenus mraTHoi
aateHHsl DAP-3310: 10 dBi. * Koaddumment ycmienus mraraoit anteaHsl DWA-182: 0
dBi; « IToTepb B aHTEHHO-(UAEPHOM TPAKTE, T.€. MEKAY OECIIPOBOJHBIMU YCTPOUCTBAMH U
ux aHteHHamu, HeT (0 1bm). [Ipumeuanue: XxapakTepUCTUKH YCTPOMCTB MOXKHO
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nocMoTpeTh Ha caiite http://dlink.ru — IIpoaykTs! u pemenust — becnpoBogHOE
obopynosanue. Jlamee Heooxoaumo neperitu Ha ctpanuiyy DAP-3310 u DWA-182 B
paznen Xapakrepuctuku. lllar 1. OueHuM JIMHUIO CBA3U B HANIPABJICHUU OT TOUKHU
JocTymna K kiueHty. Haliiem notepu B cBoO0oaHOM npocTpancTBe. [locTaBum 3HaueHUs B
bopmyny (2): 200111(2437) + 200111(2) + 32,4 = 106,2 a1b Paccunraem 3amac Ha
3amupanue s ckopoctu 300 Mowut/c. IloncraBum 3naueHus B popmyny (4): L1111 =20 —
0+10-106,2+0—-0—(—61)=-15,2 nb Ilar 2. OueHuM JIUHHUIO CBSI3U B 0OpPaTHOM
HaIpaBJIEHUU — OT KJIMEHTAa K TOuKe JocTtyna. Paccuntaem 3amac Ha 3aMupaHue.
[MoncraBum 3Havenus B popmyny (4): 1 =15-0+0—-106,2+10—-0—(—69) =
—12,2 nb BriBoa: 3anac Ha 3aMHUpaHuUE JIMHUU CBSI3U B 000MX HAIPABICHUSX HAMHOTO
Mmenbine 10 1bm, 4TO TOBOPUT O €€ HeTOCTATOYHOM SHEPreTHYECKOM MOTEHITHATIE.
2.0npenenure MaKCUMaJIbHOE PAaCCTOSTHUE, HA KOTOPOM JIMHMSA CBsI3u Mexay DAP-3310 u
DWA182 Gynet crabmibHO paboTaTh B 000MX HANIPABICHUSAX MPU CKOpOCTX nepenadn 300
Moburt/c u 1 M6ur/c.
Bepusriit otBer: PEHLIEHUE ®opmyna ju1st pacueTa JaabHOCTH CBSI3H OepeTcs u3
BBIpa)KEHU JIJIs TOTEPh B cBOOOAHOM mpoctpanctse: [ = 10( 0 J-2000 10— 20) (11)
Hcxons u3 OTHOTO YpaBHEHUS SHEPTeTUYECKOTO TIOTEHIIMAIA JIMHUH CBSI3H, TOTEPH B
cBOOOHOM IPOCTPAHCTBE MOKHO BBIYHCIUTH ClIeAyromuM odpazom: [ = 1[0 —
oo+ 000+ opood -o00oon -00oon = 0oo(12) War 1. Haitgem
paccTosiHue MEXy YCTPONCTBaMU MpH Nepeaade JaHHbIX Ha ckopocTu 300 Mout/c.
[Tepenatomee ycrporiictBo — DAP-3310, mpurumaromiee ycrpoiictso — DWA-182.
3nauenne SOM mpu pacuerax Oyzaem O6pate paBHbIM 10 ab. [Totepu B cBoOO HOM
npoctpanctBe coctaBar: [1[111=20-0+10+0—0—(—61)— 10 =81 ub ITo popmyme
(11) HaxoUM JaTBHOCTD CBSI3H, BRIPAXKEHHYIO B Kritomerpax: [ = 10(
81-200111(2437)-32,420)=0,110 xm = 110 m Cnenaem pacuer 1ij1si 0OpaTHOTO
HamnpaBlieHus TuHuU cBsa3u. [lepenatomiee ycrpoiicteo — DWA-182, nmpuHumaroiee
ycrpoiictBo — DAP-3310. [lotepu B cB0OOOAHOM npocTpaHCcTBE cocTaBat: [ 11 =15—-0+
0+10—0—(—69) — 10 =84 ab Ilo hopmymne (11) Haxoaum JaNBHOCTH CBSI3H,
BBIpaKEHHYIO B KujiomeTpax: [1 = 10( 84—200111(2437)-32,420)=0,156 km = 156 m
BrIBoA: MakcUManbHOE PACCTOSTHUE MEKIY YCTPOIMCTBAMHU, IIPH KOTOPOM OHU OYAYT
cTabmibHO paboratk Ha ckopoct 300 MOuT/c, cocraBisier ne 6osiee 110 merpos. Illar 2.
Haiinem paccrosiHue Mex1y yCTpoiicTBaMH MpH Mepeaayue JaHHbIX Ha ckopocTu 1 Mourt/c.
[Tepenaromee ycrpoiictBo — DAP-3310, mpunumatomiee yctporictso — DWA-182. [lotepu
B CBOOOHOM TpocTpaHncTBe coctapar: [1[1[1=20-0+10+0—-0—(—87)—10=107 nb
ITo ¢popmyne (11) HaAXOAMM TATBHOCTH CBSI3HU, BRIpAXKEHHYIO B Kitomerpax: [ = 10(
107-200111(2437)-32,4 20 ) = 2,2 kM - 58 - Cnenaem pacueT i 00paTHOro HaNpaBJICHUs
nuHuM cBs3u. [lepenatomee ycrpoiictBo — DWA-182, npunnmatoiee ycrpoiictso — DAP-
3310. ITorepu B cBOGOJHOM TpocTpaHcTBe cocTaBst: [1[1[1=19—-0+0+10—-0—(-96)
—10=115 nb 1o popmyne (11) Hax0qUM 1aTBHOCTH CBS3H, BHIPAKEHHYIO B KHJIOMETpaXx:
T =10(115-200111(2437)-32,4 20 ) = 5,5 kM BpIiBoJ: MaKcCUMaNbHOE PACCTOSIHHE MEXKIY
YCTPOWCTBaMH, PU KOTOPOM OHHU OYIyT CTaOMIBLHO paboTaTh Ha ckopocTu 1 Mout/c
coCTaBIIIeT He Oojee 2,2 KM
3. ®yuknus ToueuHoii koopaunamuu (PCF)
OTBeThI:

JIOJKHA OBITh peain30BaHa BO BCEX OECIPOBOJIHBIX CTAHIMAX TOJIBKO JJIs pabOThI B peKuMe
IBSS

aBisgeTcs gonoaHuTenbHbIM K DCF MeToioM 1ocTyna, KOTOpPbIil MPUMEHSETCS TOJIBKO B
UH(QPaACTPYKTYPHOM PEKUME

JIOJDKHA OBITh peain30BaHa BO BCeX OECIPOBOIHBIX CTAHIMX A7 paboThl B peskumax IBSS u

UHQPaCTPyKTypHOM
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Bepusliit otBeT: siBnsiercsa nonoanutenbHbiM K DCF MeToioM goctyna, KOTopblit
MIPUMEHSIETCS TOJIKO B MH(PPACTPYKTYPHOM PEKUME

4.Cranpapr IEEE 802.11 ynpasasier 10cTyIIOM K 0eclIPOBOIHOI CeTH yepe3 YCIyry
OTtBeTsI:

WHTErpaluu

ayTeHTH(UKAITIT

acconuanuu

pacnpeneneHus
Bepuslii oTBeT: ayreHTH()UKAINN

2. Komnerenuust/Uugukarop: [1K-1(Kommerenims)

Bomnpocel, 3axaHus

1.JlokasibHbIE OECIIPOBOAHBIE KOMITBIOTEPHBIE CETH

2.Texnonoruu uHPpakpacHoii cBs3u. CereBas TexHomorust Bluetooth

3.Texnonoruu ceHcopHsix cereii ZigBee. Texnomnorus Wireless USB. 6.2 becripoBoaabie
JoKaJbHBIE ceTH U TexHojorun. Texnonorun WiFi u cranmapter 802.11.
4.Knaccudukanus arak Ha CETeBYI0 MHPOPMAIIMOHHYIO HHPPACTPYKTYpy OecripoBOAHON
KOMITBIOTEPHOM CETH.

Matepuanbl 1Jisl IPOBEPKHU OCTATOYHbIX 3HAHUI

1.CymecTByIOT cieayionye BU/bI ONepPalli CKAHMPOBAHUS
OTBETHI:

aKTUBHOE CKaHMPOBAHUE
[IaCCUBHOE CKAHUPOBAaHUE
CKPBITOE CKAaHUPOBAaHUE
BepHblii OTBET: aKTUBHOE CKAHUPOBAHWE TACCUBHOE CKAHUPOBAHUE
2.ba3oBblii HaGop ycayr (BSS) .
OTBeTHI:
BeiGepute ouH OTBET:
COCTOUT M3 HECKOJIbKUX CTAHIINH, peanu3yromux ooumii mporokoid MAC u cocTszaromuxcs 3a
JOCTYT K pa3JesieMol cpejie epeaadn
CHUCTEMA, KOTOPast UCIIOIB3YETCs JUIsl MHTETPALUY ITPOBOIHOM JIOKAJIIBHON CETH B
pacuIMpeHHbI Habop ycayr
COCTOUT TOJIBKO M3 TOUEK JIOCTYTA, peanu3yronux oommit mpotokos MAC u cocTs3aromuxcs
3a JOCTYI K pa3JesieMOt cpelie epesadn
UM OECITPOBOJTHOM CETH
BepHblil 0TBET: COCTOUT M3 HECKOJIBKHUX CTAHIMM, peann3yromux ooumii mpotokon MAC
U COCTS3aI0IIMXCS 3a JOCTYI K pa3zesieMoil cpefie nepeaayu
3.5 o6ecnieuenuss QoS Ha kaHAIbHOM ypoBHe Kaap 802.11 cogep:kuT nose
OTtBeTHI:
Bribepure ouH OTBET:
BCE yKa3aHHbIE BApUAHTHI
yrnpasnenue QoS (QoS Control)
ynpaBieHHe BbICOKOM npomyckHoi criocoOHocThi0 (HT Control)
yIpaBiieHue ouepeaHocThIo (Sequence Control)
Bepnpriii otet: ynpasinenue QoS (QoS Control
4 NUnentudpukarop Hadopa ycayr (SSID
OTtBeTHI:

BC€ YKa3aHHBIC BApHUAHTHI

SABJIACTCA CPEACTBOM obecneueHus 0€30IIaCHOCTH
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CILY’KUT JUTSl UACHTU(UKAITUN OECTIPOBOHOM CeTH
ABJIAETCS AIbTEPHATUBOM IapOJIs
BepHblii 0TBeT: CityXuT A7 uaeHTH(UKauu OeCIpOBOHOM CeTH

II. Onucanue wkanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710

Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BeIIOJIHEHA B paMKaX "TPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMKax "0a30Boro"
ypOBHsI. BOJIBIIMHCTBO OTBETOB JIaHBI BEpHO. B yacTh Marepuana ecTb HE3HAUYNUTEIILHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBITIOJIHEHA BEPHO. HA BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy
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